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History 
§  1995 – Project construction 
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§  2010 – Last Periodic Inspection 
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§  2013 – Movement of Embedded Anchorage 
noted in annual assessment by project 
engineer. 
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§  May 2014 – USRW miter gate cylinder 
packing failed and during the repair the 
anchorage was noticed to move more than 
it had ever in the past 

§  According to the lockmaster the movement 
had been around 1/2” for years but during 
this time it was measured at closer to 1” 
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§  Project engineers took strain gauge readings of 
the following. We are interested in seeing the 
readings after construction is complete. 
►  Gate fully in recess and pressure on cylinder: 825 x 10-6 kips 
►  Gate in recess and pressure released from cylinder: 720 x 10-6 kips 

►  Initial spike when pushing out of recess: 1200 x 10-6 kips 

►  Readings through swing from recess to miter:   
Fluctuates between 900-1200 x 10-6 kips 

►  Gate in miter position, no head differential, valves 100% open:  
1250 x 10-6 kips 

►  Gate in miter position, full head differential: 1055 x 10-6 kips 

§  At this point the anchorage is taking the majority 
of the load when the gate is in the miter position.  

History 
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§  May 2014 LRL fleet crew removed concrete 
to expose the top of the embedded 
anchorage. 
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§  May 2014 LRL fleet crew removed concrete 
above the anchorage to see if there was a 
crack in the weldment 
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§  June 2014 – a contractor drilled 
holes vertically through the lock 
wall to the anchorage base to 
measure movement on front and 
rear of the embedded anchorage  
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Front of 
Anchorage 
movement was 
minimal- less 
than 1/16” 
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Rear of 
Anchorage 
movement was 
significant- 
almost exactly 1” 
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§  June – Aug 2014 - Engineering developed a 
plan to fix the anchorage.  
► This 3 month window included Engineering’s 

ISO process of internal reviews and preparation 
of the IGE and Contracting’s process to initiate 
the solicitation process. 

► An IDIQ construction contract type was used for 
quicker response. 
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§  Contract: 
► Remove concrete and embedded anchorage 
► If existing anchor bolts are good then  

•  Replace the anchorage and fasten to anchor bolts 
with new nuts, place new grout, post-tension anchor 
bolts.  

► If existing anchor bolts are bad then  
•  Weld expanded base on anchorage, install new 

anchor bolts/nuts, place new grout, post-tension 
anchor bolts. 

► Replace Concrete 
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§  Sep 2014 - IDIQ Contract was awarded 
§  Oct 2014 – On-site meeting with Contractor 

and his subs. 
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§  Nov 2014 – Jan 2015 Activities: 
► Submittal/review process with Engineering and 

Construction including development of a 
schedule. 

► The removal of concrete was started  
25 Feb 2015. 

► Contract completion was set for 29 Apr 2015. 
► Coordination- Two face to face meetings with 

nav industry reps, weekly update emails from 
Construction to Operations and Nav Industry 
reps. 

 

Construction 
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Once roughly 53 cubic 
yards of concrete was 
removed from around the 
embedded anchorage we 
found there were multiple 
broken anchorage bolts 
on the rear of the 
anchorage  
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Results 

The embedded anchorage weighed 
approximately 14K pounds. 
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Questions? 


